We report on an 82-year-old man with an infected non-union of the right tibia in which the peroneal artery was the sole artery supplying the lower leg, owing to peripheral arterial disease. He underwent tibial reconstruction using the pedicled vascularised fibular graft in a flow-through manner (without ligation of either the proximal or distal ends of the peroneal artery) and achieved successful bony union.
frequently used in an antegrade (the peroneal artery is ligated distally) or retrograde (the peroneal artery is ligated proximally) fashion, based on the defect location and surrounding soft-tissue condition. [1] [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] However, the obligatory sacrifice of the peroneal artery may increase the risk of claudication and limb ischaemia, particularly in patients with peripheral arterial disease. 8 We report an 82-year-old man with an infected non-union of the right tibia in which the peroneal artery was the sole artery supplying the lower leg, owing to peripheral arterial disease. He underwent tibial reconstruction using the pedicled VFG in a flow-through manner (without ligation of either the proximal or distal ends of the peroneal artery) and achieved successful bony union.
case report
In May 2009, an 82-year-old man was referred to our hospital for reconstruction of an infected non-union of the right tibia with bone defect. One year earlier, the patient had sustained open fractures of his right distal tibia and fibula following a traffic accident. One week after the injury, he underwent open reduction and internal fixation with a plate through an anteromedial approach in another hospital. One month later, he developed skin necrosis and infection (methicillin-resistant staphylococcus aureus) on the anteromedial aspect of the distal leg. Five months later, he underwent implant removal, debridement, and external fixation.
On examination, an adherent scar without active draining sinuses was noted at the anteromedial aspect of the right distal leg (Fig. 1) . Neurological status was intact. Radiographs revealed a non-union of the right fibula and tibia, with a large bone defect (Fig. 2) . The right dorsalis pedis was not felt, and the posterior tibial artery pulse was diminished. Computed tomographic angiography of the right leg showed that the peroneal artery was the sole artery supplying the distal leg and foot (Fig. 2) . The popliteal artery was seen to divide into the anterior tibial artery and the tibioperoneal trunk. The anterior tibial artery was completely occluded 2 cm distal to its origin from the popliteal artery. Although the posterior tibial artery was not visualised, the peroneal artery was visualised and continued distally. The peroneal artery joined the posterior tibial artery at the posterior aspect of the medial malleolus via the communicating branch between these arteries.
The patient was put under general anaesthesia and placed in a prone position with a pneumatic tourniquet applied to the thigh. A 25-cm skin incision was made along the posteromedial border of the right fibula. The soleus and peroneus longus were identified distally, and the deep fascia was incised in the interval between them. The peroneal vessels under the flexor hallucis longus were identified and protected. The flexor hallucis longus was detached from the fibula leaving a small muscle cuff attached to the bone. The peroneal vessels were dissected proximally to its bifurcation of the popliteal artery, and distally to the communicating branch with the posterior tibial artery at the posterior aspect of the medial malleolus. Great care was taken to avoid damage to the peroneal vessels, as there were an adhesion and a scar around the fibula owing to the trauma, previous surgery, and infection. The fibula was osteotomised proximally (15 cm above the old fracture) and then distally (at the level of the old fracture). 9 cm of pedicled VFG was harvested with intact peroneal vessels in a flow-through manner. The ankle was not fixed, as the length of the distal fibula was sufficient to provide ankle stability. Peroneal vessels were occluded with an atraumatic temporary vascular clamp, and then the pneumatic tourniquet was released. The lack of circulation to the foot was confirmed. Circulation of the foot recovered after the vascular clamp was released. The pneumatic tourniquet was reapplied.
The fracture site of the tibia was debrided until healthy bone was seen, avoiding injuring the adherent scar along the anteromedial aspect of the leg. A 2-cm segmental defect was created. A 9-cm longitudinal cavity was made along the posterior aspect of the tibia (Fig. 3) . The fibular graft was rolled posteriorly and rotated 180º counter-clockwise around the axis of the peroneal vessels. The graft was inset into the medullary canal of the tibia and fixed with cortical screws proximally and distally. The peroneal vascular pedicle was carefully protected and prevented from kinking, tension, and torsion. The pneumatic tourniquet was released and adequate circulation of the foot was confirmed. The remaining defect around the graft was filled with cancellous bone harvested from the iliac crest. An external fixator was applied to provide additional stability (Fig. 4) .
The postoperative course was uneventful. Nonweightbearing was recommended for 6 months, and then partial-weightbearing was allowed gradually. Signs of union were noted at 5 months and complete union at 8 months, and the external fixator was removed. At 2-year follow-up, radiographs revealed solid union of the tibia with incorporation of the graft (Fig. 5) . Computed tomographic angiography showed an intact peroneal artery supplying the distal leg and foot (Fig. 5) . There was 1 cm shortening of the limb. The patient was able to fully weightbear without a brace and had no evidence of osteomyelitis or distal ischaemia of the leg.
discussion
For tibial reconstruction, pedicled VFG is superior to free VFG, as it is a one-stage procedure and does not require microvascular techniques or microvascular anastomosis, and there is no risk of flap loss owing to microvascular anastomosis failure and no donor-site complications. Nonetheless, pedicled VFG is more difficult to harvest in the injured leg or at the site of infection, with scar tissue surrounding the vascular pedicle. 10 The graft is more difficult to handle because of its limited arc of movement. 10 Sacrifice of the peroneal artery is usually necessary. 4 In our patient, the peroneal artery was the single dominant artery supplying the leg and foot. Ischaemia of the foot was confirmed during surgery. The free VFG was one of the options for tibial reconstruction, but the decision was made not to use the free VFG in this patient, as end-to-side (or flowthrough) anastomosis to damaged vessels (secondary to peripheral arterial disease) was necessary for the survival of the graft and to preserve the circulation of the foot. We did not use Illizarov ring fixation owing to the long duration of treatment and associated complications. The pedicled VFG retains the patency of the peroneal artery without ligation of its proximal and distal ends, and the vascular pedicle is included in the peroneal and anterior tibial muscles. 1 The graft was mobilised and laid along the posterior surface of the tibia bridging. The pedicled VFG can be used in an antegrade or retrograde fashion in which the peroneal artery is ligated proximally or distally. 8 The use of the pedicled VFG is contraindicated in cases in which the posterior tibial artery has been transected and when the peroneal artery is the major arterial source of the foot.
8 Nonetheless, with adequate dissection of the peroneal vessels and mobilisation of the fibula from the posterior approach, we successfully transferred the pedicled VFG in a flow-through manner without ligation of the peroneal artery, and achieved bony union without distal ischaemia of the leg. The advantages of using the posterior approach include entering through healthy skin, good tissue planes for dissection, and full visualisation of the fibula and peroneal vessels. 1, 9 disclosure No conflicts of interest were declared by the authors.
